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FLOPPY DISC PROGRAMMING MANUAL 

1. INTRODUCTION 

This document provides programming information for the INTERDATA Floppy 
Disc System. It is assumed that the reader is familiar with the I/O 
programming structure of INTERDATA Processors. 

For information about programming INTERDATA 32-bit Processors, refer 
to the following: 

INTERDATA 32-Bit Series Reference Manual, Publication Number 29-365 

Model 7/32 Processor User's Manual, Publication Number 29-405 

Model 8/32 Processor User's Manual, Publication Manual 29-428 

Extended Selector Channel (ESELCH) Programming Manual Publication 
Number 29-529 

For information about programming INTERDATA 16 bit Processors, refer 
to the following: 

16-Bit Processor User's Manual, Publication Number 29-509 

16-Bit Selector Channel (SELCH) Programming Manual, Publication 
Number 29-567 

The INTERDATA Floppy Disc System provides a compact random access, 
removable media, rotating memory storage facility for the INTERDATA 
family of computers. The system contains one microprocessor based 
controller capable of handling up to four Diskette Drives. Table 
1 lists Product Numbers associated with the Floppy Disc System. 
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TABLE 1. INTERDATA FLOPPY DISC SYSTEM 
Floppy Disc Marketing Numbers 



M46 


-630 


FMD-1 


M46- 


-631 


FMD-1 


M4 6- 


-632 


FMD-1 


M46- 


-633 


FMD-1 


M46- 


-634 


FMD-1 


M46- 


-635 


FMD-1 


M46- 


-636 


FMD-1 


M46- 


-637 


FMD-l 


M46- 


■638 


: FMD-1 


M46- 


-639 


FMD-1 


M4 6- 


640 


FMD-1 


M46- 


■641 


FMD-1 


M46- 


642 


FMD-1 



System, Single Drive, Mus Bus 60Hz 
System, Dual Drive, Mux Bus 60Hz 
System, Single Drive, Micro Bus 60Hz 
System, Dual Drive, Micro Bus 60Hz 
Expansion, 2nd or 4th Drive 60Hz 
Expansion, 3rd Drive 60Hz 
System, Single Drive, Mux Bus 50Hz 
System, Dual Drive, Mus Bus 50Hz 
System, Single Drive, Micro Bus 50Hz 
System, Dual Drive, Micro Bus 50Hz 
Expansion, 2nd or 4th Drive, 50Hz 
Expansion, 3rd Drive, 50Hz 
Flexible Media (Package of 10) 



! 



INTERFACE is through either a MICRO I/O BUS or a MICRO I/O BUS Adapter 
to the Multiplexor Channel, Selector Channel, ESELCH or BSELCH. Data 
is recorded in a fixed-sector format, with each sector containing 128 
data bytes. The Floppy Controller permits data transfers across sector 
and track boundaries. A single transfer can range from 1 byte to an 
entire diskette (except on a SELCH, ESELCH or BSELCH, where a maximum 
single data transfer is 128 bytes long) . 

Table 2 summarizes specifications pertinent to programming the Floppy 
Disc System. 
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TABLE 2. FLOPPY DISC SYSTEM SPECIFICATIONS 



SYSTEM 

Up to 4 Drives. One Diskette per Drive 

Ready light for each drive 

Write Protect Light for each drive 

DRIVE 

Number of Recording Surfaces 

Rotational Speed 

Average Latency Time 

Maximum Latency Time 

Head Positioning Time Max. 

Head Positioning Time Track to Track 



1 

360 

83 

167 

462 

6 



RPM 

msec 

msec 

msec 

msec 



DISKETTE 

Capacity 

Number of Tracks/Diskette 

Number of Sectors/Track 

Number of Sectors/Diskette 

Bytes per Sector 

Bytes per Track 

Number of 80 bytes records (cards per diskette) 

Maximum Number of Defective Tracks 



256 
77, 
26, 
2002, 

128 

3328 

3200 

2 



K Bytes 
(X'4C') 
(X'lA') 
(X'7D2') 



approx. 



SYSTEM SOFTWARE REQUIREMENTS 

Track sector 1 and 2 reserved for Volume Descriptors 
Track sector 5 reserved for the Auto Load (if used) 
All other Tracks and Sectors are available to the user. 

OTHER RESTRICTIONS 

Track can not be defective (reserved for System Software) 
Track 76 can not be defective due to controller restrictions. 
To achieve maximum data transfer rates, buffers should be 
read/written in no more than 1.1 milliseconds. 
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2 . CONFIGURATION 



The Floppy Disc System operates through a Micro I/O Bus Adapter on a 
Miltiplexor Bus or directly through a Micro I/O Bus or through a SELCH, 
ESELCH, BSELCH on a Micro I/O Bus Adapter. 

3. OPERATING PROCEDURES 
3.1 Switches and Indicators 

The Floppy Disc System provides the following switches and indicators 
(refer to Figure 1) : 
OPERATOR CONTROL PANEL 



POWER ON Pushbutton Switch 



Write Protect Switch 



Write Protect Indicator (Red) 



Ready Indicator (Green) 



When this button is depressed 
and lights, the drive is turned 
on. When this button is de- 
pressed and the light is out, 
the drive is turned off. 

This switch is located inside 
the drive. When the diskette 
is slid under this switch, the 
drive is unprotected. When 
slid over the switch, the drive 
is write protected. 

When this indicator is lit, the 
drive is write protected. 

When this indicator is lit, the 
diskette is inserted properly 
and the drive door is closed. 



3.2 Diskette Removal and Installation 
To remove the diskette: 

1. Open front door on drive. 

2. Slide diskette out. 

To install the diskette: 

1. Depress Power Switch on. 

2. Open door on desired drive. 

3. Slide the diskette into drive as follows; 
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a. For Write Protect, slide diskette over Write Protect switch 
located on the inside of the drive. (See Figure 1.) The 
Write Protect lamp turns on when the drive is Write Protected. 

b. For not Write Protect, slide the diskette under the Write 
Protect switch located on the inside of the drive (see Figure 1) 



NOTE 

This SWITCH is spring operated 
and is normally in the Write 
Protect position. 

4. Close the door. 

5. Wait for the Ready light on the drive to turn on. If the Ready 
light does not turn on in 3 seconds the diskette was inserted 
incorrectly. (Remove and insert correctly.) 
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DRIVE 




WRITE PiROTECT 
. SWITCH 



WRITE PROTECT SWITCH (WRITE ENABLE) DRIVE 1 (WRITE PROTECTED) 



WRITE PROTECT 
(RED) 



READY (GREEN) 



WRITE PROTECT 
SWITCH (UNDER 
DISKETTE) 



'■ 



POWER SWITCH 
FRONT VIEW 




WRITE PROTECT 
SWITCH (OVER 
DISKETTE) 



DISKETTE 




DISKETTE 



Figure 1. Disc Drive Switclies and Indicators 
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4 . DATA FORMAT 

The diskette is a flexible software sectored recording media. During 
the format operation the diskette is divided into 77 tracks with 26 
sectors on each track. Tracks are numbered through 76 and defective 
tracks are flagged (See Figure 2) . Each valid track is divided into 
26 sectors (physical records) . Each sector contains an Address Mark, 
ID Field, and Data Field. (See Figure 2.) 

A Physical Record Number refers to an actual Track/Sector combination 
(See Appendix 4) . The user does not work with Physical Record Numbers 
except for the Read ID function. A Logical Record refers to the 
pseudo-sequential Track/Sector combination. The conversion from 
Logical Record Number to Physical Record Number is accomplished 
internal to the controller and is transparent to the user. All 
operations, except Read ID, use Logical Record numbers. 

Defective Tracks are flagged during the format operation by writing 
binary ones in all the sector ID fields of that track. When the 
controller encounters an ID field which is flagged defective, it 
automatically increments to the next track. This is done transparent 
to the user. If there are no defective tracks on the diskette, then 
there is no difference between Physical Record Numbers and Logical 
Record Numbers. If there are any defective tracks on the diskette 
then there is a difference between Physical Record Numbers and 
Logical Record Numbers. 

i.e.. Physical Record Numbers are sequential despite the presence 
of a defective Track, e.g., TRACK 1,2,3,4, 
Defective Track, 6.... 
Logical Record Numbers are pseudo-sequential 

TRACK 1,2,3,4, Defective Track, 5,6... . 
B29-506 ROO 5/77 "^ 



Deleted records, used for file maintenance, are recognized by the 
controller during data transfers. During the Delete operation the 
address mark of the sector is changed from X'FB' to X'F8'. When reading 
a deleted sector, the data is read but the status reflects that of a 

deleted record. Writing to a deleted record overwrites the deleted status 
of that record. 
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ROTATION 



TRACK 76 



TRACK 02 
TRACK 01 

TRACK 00 




-- 6 BYTES -*■ 



GAP 1 



SYNC 
FIELD 



AMI 



I.D. FIELD 



GAP 2 



SYNC 
FIELD 



AM 2 



128 BYTES 



-^s- 



DATA RECORD 
(OR CONTROL RECORD) 



-9r> 



DATA 
CRC 



GAP 1 



SYNC 
FIELD 



D FIELD 



BYTE 1 LOGICAL TRACK # (X'OO" - X'4C') 



BYTE 2 X 00 



BYTE 3 LOGICAL SECTOR # (X'Ol' - X'l A") 



BYTE 4 X'OO' 



BYTE 5 MOST SIGNIFICANT BYTE OF CRC 



BYTE 6 LEAST SIGNIFICANT BYTE OF CRC 



AMI: ADDRESS MARK OF I.D. FIELD 

AMI=X'FE' 

AM2: ADDRESS MARK OF DATA FIELD 
AM2 = X'FB' DATA RECORD 
AM2 = X'F8' DELETED RECORD 

NOTE: ALL ADDRESS MARKS, SYNC BYTES 
AND GAPS ARE NOT MODIFIED BY 
CPU PROGRAMMING. 



Figure 2. Data Format 
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5. DATA TRANSFER 

The bytes per second transfer rate between the processor and the con- 
troller through: 



Micro Bus 

I/O Bus 

SELCH 

E-SELCH 

B-SELCH 



= Maximum 250 K Byte (see Note} 
No minimum 

= Max 250 K Byte (see Note) 
No Minimum 

= 250 K Byte 

= 250 K Byte 

= 2 50 K Byte 

NOTE 

The transfer rate between the Processor 
and the Controller depends upon the 
prograimning mode, RB/WB, RD/WD, RH/WH. 
To achieve multi-sector data transfer 
without loosing a rotation of latency, 
128 bytes of data must be transferred 
between the Controller and the Processor 
in 1.1 milliseconds. 

All data transfers use a 128 byte internal buffer on the Floppy Con- 
troller. When the controller recognizes a read command, it remains 
busy while the data is loaded into the sector buffer. When the Pro- 
cessor issues a command to read data, the data is read from the sector 
buffer. Therefore, when a Read command is issued, the controller 
buffers one 128 sector. After the 128 bytes are read the next sector 
is automatically loaded into the internal buffer. 



10 



B29-506 ROO 5/77 



6. PROGRAMMING INSTRUCTIONS 

Processor instructions provide communication between the Floppy Disc 
Controller and the processor. 

6.1 Processor Instructions 

Sense Status (SS or SSR) 

The Sense Status instruction is used to interrogate the status of the 
controller. 

Output Command (OC or OCR) 

The Output Command instruction is used to set the controller to a 
desired state. 

Write DATA (WD, WDR, WH or WHR) 

The Write Data instruction is used to transfer Logical Record Numbers 
(LRN) to the controller or to write data to the disc. 

Read DATA (RD, RDR, RH or RHR) 

The Read Data instruction is sued to retrieve data from the Floppy 
Disc. 

Acknowledge Interrupt (ACK or ACKR) (16-bit Processor only) 

The Acknowledge Interrupt instruction is used to service interrupts 
in 16-bit processors. Execution of this instruction returns the 
address and status of the interrupting device. 
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TABLE 3. STATUS AND COMMAND BYTE DATA 



BIT 





1 


2 


3 


4 


5 


6 


7 


STATUS 


WRITE 


DEF 
TRACK 


DELETED 
RECORD 


ERROR 


RTTPV 


EXAMTNTi: 


IDLE 


FAULT 


COMMAND 


INTERRUPT 
MODE 


DRIVE 

SELECT 




FUNCTION 


No 








Nv 




Change 










\^ 




Enable 





1 








Disable 


1 











Disarm 


1 


1 








Select ] 


Drive 0, (A) 








Select Drive 1, (B) 





1 






Select Drive 2, (C) 


1 





> 




Select Drive 3, (D) 
Illegal Function 


1 


1 


/^ 


















READ 













1 


WRITE 










1 





READ ID 










1 


1 


READ AUXILIARY STATUS 







1 








DELETE RECORD: 







1 





1 


BOOT LOAD 







1 


1 





STOP 







1 


1 


1 


RESET 




1 











FORMAT 




1 








1 


Illegal Function 




1 





1 





Illegal Function 




1 





1 


1 


Illegal Function 




1 


1 








Illegal Function 




1 


1 





1 


Illegal Function 




1 


1 


1 





Illegal Function 




1 


1 


1 


1 



12 
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6.2 Status and Command Bytes 

The Status and Command Bytes for the Floppy Disc Controller are shown 
in Table 3. 

6.2.1 Status 



Write Protect 



Defective Track 



Delete Record 



Error 



This bit is set when the diskette is write 
protected. 

This bit is set when a Read/Write command 
is issued to a record number whose Track is 
defective. When this occurs the controller 
internally increments the record number and 
the operation is performed on the next Track. 
This bit is cleared by any Output Command 
except Read Auxiliary Status or the Stop 
Command . 

This bit is set if a deleted record Address 
Mark is detected. A Write operation may 
be performed to a deleted record, which 
changes the Address Mark to a non-deleted 
state. 

This bit is set if any of the following errors 
are present, ID CRC Error, Data CRC Error, 
Logical Record Error or Error in the Error 
Status byte of the Auxiliary Status, No 
Address Marky Command Error, or Seek Error in 
the Drive Status Byte of the Auxiliary Status. 
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Busy 



This bit is set during the internal data transfer 
between the diskette and the controller or 
while other controller functions are being 
completed. This bit is reset when the controller 
is free for data transfer between the processor 
and the controller. 



Examine 



Idle 



Fault 



6.2.2 Command 



DIS 



This bit is set when the Error or Write Protect 
(after a Write command is issued) bit is set. 

This bit is set when the controller is ready 
to accept a command. 

This bit is set when the selected drive is 
unsafe (internally determined) , or not Ready. 
This is set if the Drive power is on but no 
diskette is in the Drive. This bit is reset when 
the drive power is off or the Drive is safe. 

(see Note) 

NOTE 
When the drive power is off the status returned 
in X'OO' . 

When this bit is set and EN is reset, the 
Floppy is prevented from interrupting the 
Processor, but the interrupt is queued when 
generated. 



EN 



When this bit is set and DIS is reset, the 
controller can interrupt the processor as the 
interriipt occurs if enabled by the PSW. 



14 
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DISARM 



When the DIS and EN bits are both set the 
controller is prevented from interrupting the 
processor. Pending interrupts, if any, are 
cleared. Further interrupts are not queued. 



DRIVE SELECT 



Selects one of the four possible drives. 



READ 



bit 


2 


3 












- Drive selected 







1 


- Drive 1 selected 




1 





- Drive 2 selected 




1 


1 


- Drive 3 selected 



Enables the Controller to read the DATA 
field of the specified diskette sectors. 
After the controller receives the READ 
command, all 128 bytes on the diskette 
sector are loaded into an internal buffer 
in the controller, sequentially from byte 
to byte 127. Once the data is in this 
buffer, busy goes low and the data is 
accessible to the processor. 
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WRITE 



Enables the controller to write data onto 
the DATA field of the specified diskette 
sectors. After the controller receives the 
WRITE command, write data instructions are 
accepted for 128 bytes or until a STOP command is 
issued. The internal buffer is now full and 
upon receipt of the STOP command the data is 
then written to the Floppy Disc. If a STOP 
command is issued before 128 bytes are written, 
the last data byte is repeated for the rest 
of the buffer. 



READ ID 



Enables the Controller to read the ID field 
and the two following CRC bytes. After the 
READ ID command is issued and busy drops, all 
6 bytes of the ID Field are valid for retrieving, 
(Refer to Figure 2.) This command refers to a 
Physical Record Number. 



DELETE RECORD 



Enables the controller to Delete the specified 
sectors. This command is accomplished internally 
by the controller by changing the Address Mark 
of the DATA field (AM2) from X'FB' to X'FB'. 



BOOT LOAD 
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Enables the controller to transfer data via 
the AUTO LOAD instruction. The Boot Load Program 
must reside on Logical Record Number 5 (TRACK 
SECTOR 5) . When the Boot Load command is issued 
the controller loads the contents of the diskette 
from track sector 5 into memory location X'80' 

B29-506 ROO 5/77 



STOP 



RESET 



FORMAT 



and continues to read until it fills up memory 
to the location specified by the second operand 
of the Auto Load instruction. The software must 
then issue a STOP command and use the program 
data loaded by the bootload. (For further de- 
tails on how to Boot Load the diskette see Secticn 
7.9) 

Terminates data transfer after a diskette sector 
has been written, read or deleted. The STOP 
command must be given to terminate all operationE 
that require any data transfer to or from the 
processor. 

This command updates the Drive status. If 
RESET is issued when the controller is not 
IDLE, the read/write head does not restore to 
TRACK 0. If RESET is issued when the controller 
is IDLE, the read/write head does restore to 
TRACK 0. 

Enables the controller to analyze the recording 
surface of the selected diskette and to write 
the correct ID information into the ID field 
of each sector. All defective tracks are marked. 
Formatting is done internally (approximately 
two minutes) . Three bytes of data must be 
written to the controller after the FORMAT 
command is given: 
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BYTE 1 - AB = most significant portion of data 
(suggested setting = X'E5') 

BYTE 2 - CD = least significant portion of data 
(suggested setting = X'E6') 

BYTE 3 - XY = format parameter where X = number 
of errors allowed, Y = number of 
reads. (Suggested setting = X'OF') 

A STOP command must then be issued. 

After the controller acknowledges a Format 

command and the 3 bytes of Format data are 

written out, the entire diskette is 

software sectored. The Address Marks, ID 

fields and Sync fields are written and defective 

tracks are flagged. After this operation is 

complete the busy bit drops and the controller 

is waiting to acknowledge a STOP command. 

The Format operation does not reject a 
diskette with Track or 76 or 
more than 2 defective tracks. However this 
should be verified by the use of the Read 
Auxiliary Status operation immediately after 
Formatting. 

A diskette must be formatted at least once before 
used in any seek operation. If not, the controller 
gets lost internally. 



18 
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Interdata diskettes are Formatted before 
shipping. If other vendor diskettes are used, 
they must be formatted to be compatible with 
the IBM 128 byte sector format or be formatted 
using this command. (For further detail on 
how to format the diskette see Section 7.10.) 

READ AUXILIARY Enables the controller to interrogate the 

STATUS 

status of the disc drive and diskette. After th*; 

READ AUXILIARY STATUS command is issued and 

busy drops, the auxiliary status is valid 

for retrieving. The format of the six bytes 

is shown in Table 4. After any or all of the 

six bytes are read, a STOP command must be 

issued. 
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TABLE 4., AUXILIARY STATUS 



Bit 







lYTE 



I.D.** 

CRC 

ERROR 



TRACK 




DATA** 

CRC 

ERROR 



RDY 



LRN * 
ERROR 



NO 
AM 



WRITE* 
PROTECT 



CMD * 
ERROR 



ERROR 



SEEK 
ERROR 



DEF 
TRACK 



FILE 
UNSAFE 



DEL 
REC 



FAULT 



DRIVE ADDRESS 



Logical address of last Sector Read/Write 



(See Note 2) 



Logical address of last Track Read/Write 



(See Note 2) 



1st physical defective track 



(See Note 1) 



2nd physical defective track 



(See Note 1) 



Byte 5 



FF 
00 
NN 
NN 
00 



FF 
FF 
FF 
XX 
00 



NOTE 1 

No defective tracks 

TRACK defective R/W 

TRACK NN defective 

TRACK NN and XX are defective 

More than 2 defective tracks 



] 



valid only after R/W 



Valid only after 
format operation 



NOTE 2 
If any of the bits marked with * 
are set, then Byte 3 and 4 are 
invalid. On any multiple sector 
transfer if any of the bits marked 
with ** are set, then Byte 3 and 4 
are valid only after the last sec- 
tor is successfully transferred. 



20 



B29-506 ROO 5/77 



ID CRC ERROR 



DATA CRC ERROR 



LRN ERROR 



WRITE PROTECT 



ERROR 



DEF TRACK 



DEL REC 



FAULT 



TRACK 



RDY 



NO AM 



CMD ERROR 



This bit is set when there is a CRC error in 
the ID field. 

This bit is set when there is a CRC error on a 
data transfer. 

This bit is set when an illegal Logical Record 
Nvunber is passed to the controller. 
This bit is set wen the diskette is write 
protected. 

This bit is set when the I.D. CRC error. Data 
CRC error, LRN, No Address 
Mark, CMD error, or Seek error bit is set. 
(See Appendix 3) 

This bit is set when a defective track is 
encountered. 

This bit is set when a deleted record is 
encountered. 



This bit is set when RDY or FILE UNSAFE bits 

are set. 

This bit is set when the read/write head is 

at TRACK 0. 

This bit is set when the drive is not ready 

for any operation. i.e., the ready light is 

not turned on. 

This bit is set when the controller can not 

find the Address Mark. 

This bit is set when an illegal command is 

issued. 
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SEEK ERROR - This bit is set when the controller cannot 

find the desired track. 
FILE UNSAFE - This bit is set when the drive is in an unsafe 

condition. i.e., the internal write protection 

detects an error. 
DRIVE ADDRESS - Contains the current drive address. 
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7. PROGRAMMING SEQUENCES 
,1.1 Read One Sector 
Use the following sequence to read one sector. 

1. Wait for IDLE =1. 

2. Write the Logical Record Number (1-WH/WHR or 2-WD/WDR) ; write 

most significant half of Logical Record Number to the Controller 
first. 

3. Issue a READ Command. 

4. Wait for Busy - 0. 

5. Read up to 128 bytes from Diskette. 

6. Issue a STOP Command. 

7. Wait for IDLE = 1. 

7.2 Read Multiple Sectors 

Use the following sequence to read multiple sectors. 

1. Wait for IDLE = 1. 

2. Write Logical Record Number to the Controller. 

3. Issue a READ Command. 

4. Wait for Busy = 0. 

5. Read 128 bytes. Read first sector. 

6. Repeat steps 4 and 5. Read following sectors. 

7. Wait for Busy = 0. 

8. Read up to 12 8 bytes. Read last sector. 

9. Issue a STOP Command. 
10. Wait for IDLE = 1. 

7.3 Write One Sector 

Use the following sequence to write one sector. 

1. Wait for IDLE = 1. 

2. Write the Logical Record Number to the Controller. 
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3. Issue a WRITE Command. 

4. Wait for Busy = 0. 

5. Write up to 12 8 bytes of data. 

6. Issue a STOP command. 

7. Wait for IDLE = 1. 

7.4 Write Multiple Sectors 

I 

Use the following sequence to write multiple sectors. 

1. Wait for IDLE =1. 

2. Write the Logical Record Number to the Controller. 

3. Issue a WRITE Command. 

4. Wait for Busy = 8. 

5. Write the 128 bytes of data. write first sector 

i 

6. Repeat steps 4 and 5. write following sector 

7. Wait for Busy =0. 

8. Write up to 128 bytes of data write last sector 

9. Issue a STOP Command. 
10. Wait for IDLE = 1. 

7.5 Delete One Record 

Use the following sequence to delete one record. 

I 

1. Wait for IDLE = 1. 

2. Write Logical Record Number to the Controller. 

3. Issue a DELETE Command. 

4. Wait for Busy = 0. 

5. Write on identifying character. (If required by system 

software see IBM Diskette 

6. Issue a STOP Command. General Information Manual 

GA 21-9182-1: for compat- 

7. Wait for IDLE = 1. ability requirements) 
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7.6 Delete Multiple Sectors 

Use the following sequence to delete multiple sectors. 

1. Wait for IDLE = 1. 

2. Write Logical Record Number to the Controller. 

3. Issue a DELETE Command. 

4. Write on identifying character. 

5. Write 127 characters to fill buffer (these characters can be 

the same as the identifying character) to delete the first sector. 

6 . Repeat Steps 4 and 5 to delete subsequent sectors . 

7. Write one identifying character. 

8. Issue STOP Command. 

9. Wait for IDLE = 1. 

7.7 Read ID 

Use the following sequence to read the ID. 

1. Wait for IDLE = 1. 

2. Write Physical Record Number to the Controller. 

3. Issue a READ ID command. 

4. Wait for BUSY = 0. 

5. Read any number of I.D. bytes. 

6. Issue STOP command. 

7. Wait for IDLE = 1. 

7 . 8 Read Aux Status 

Use the following sequence to read the Auxiliary Status. 

1. Wait for IDLE =1. 

2. Issue READ AUX STATUS Command. 

3. Wait for Busy = 0. 

4. Read any number of Auxiliary Status bytes. 

5. Issue a STOP command. 

6. Wait for IDLE = 1. 
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7 . 9 Boot Load 

Use the following sequence to perform a Boot Load. 

1. Insert Diskette containing Loader Program on LRN 5 (Track 
Sector 5) . 

2. Set up memory location X'78' for Floppy device address and BOOT 
LOAD command. (normally X'78' = X'C186') 

3. Start standard X'50' sequence or issue AL instruction with 
second operand containing the number of bytes in the bootloader 
+X'80' . 

4. Issue a STOP command when the main program is loaded from the 
diskette - 

5. Wait for IDLE = 1. 

7.10 Format 
Use the following sequence to format the diskette. 

1. Wait for IDLE =1. 

2. Output a FORMAT command. 

3. Wait for Busy = 0. 

4. Write 2 data bytes as Format Data. (Suggested data = X'E5E6) 

5 . Write 1 data byte XY as Format Parameter where , 

X = # of errors allowed 
Y = # of retry reads 
Suggested data = X'OF') 

6. Issue a STOP command. 

7. Wait for IDLE = 1 (approximately 2 mintues later) . 

8. Check data (if desired). 
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8. INTERRUPT 

Interrupts are generated on the following conditions: 

1. BUSY bit goes to 0. 

2. EXAMINE bit goes to 1. 

3. FAULT bit goes to 1. 

4. IDLE bit goes to 1. 

5. writing a byte to Sector Buffer after issuing WRITE Command X'02'. 

6. Reading a byte from Sector Buffer after issuing READ Command X'Ol'. 

7. Reading/Writing a halfword generates one interrupt. 

9. INITIALIZATION 

When the processor is initialized, the controller disarms all interrupts 
and selects drive 0. 

10. DEVICE NUMBER 

INTERDATA's preferred address for the Floppy Disc System is X'Cl'. 

11. PROGRAMMING EXAMPLES 

Appendix 1 contains 3 programming examples for 16-bit processors. The 
first program reads one sector under Sense Status Loops. The second 
program reads one sector under Interrupt control. The third program 
reads the Auxiliary Status. 

Appendix 2 contains three programming examples for 32-bit processor. The 
first writes one sector under Sense Status. The second writes one sector 
under Interrupt control. The third Formats the diskette. 
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APPENDIX 1 
16 BIT PROGRAMMING EXAMPLES 



(START J 

i 



RESET 




LOAD LRN 



I WRITE 7 

/ 7 / 

J! 



OC READ 




LOAD START 
ADDR. OF BUFFER 



LOAD END 
ADDR. OF BUFFER 




READ 1 SECTOR UNDER SENSE STATUS CONTROL 
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16 BIT PROGRAMMING EXAMPLES 
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START j 
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SETUP 
LOW CORE 
FOR INT1 
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OC RESET 
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>^IDLE=1 >JNO 


JYES 






LOAD LRN 






/write LRN / 
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INIT COUNTER 
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OC READ 
INT ENABLED 
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START2 


ENABLE 
PROCESSOR 
INTERRUPTS 
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(wait FOR INT 



r INT HANDLER j 



ACKNOWLEDGE 
INTERRUPT 




YES 



INCREMENT CNTR 




OC STOP 



SETUP 
LOW CORE 
FOR INT 2 
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r START 2 j 



■*f ERRHALT1 J 



jf START 2 j 



/ START 2 J 



INT 2 



MNT HANDLER j 



Read 1 Sector Under Interrupts 
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f START J 

1 



OC RESET 




NO 



OC FORMAT 




BUSY=0 \v NO 



LOAD FORMAT 

DATA 
LOAD FORMAT 

PARAMETER 



WH FORMAT DATA 

WH FORMAT 

PARAMETER 



OC STOP 



TIME ELAPSED 
APPROX 2 MIN. 



BUSY=0 >^N0 
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APPENDIX 3 
FLOPPY REFERENCE GUIDE 



BIT 


8 


9 


10 


11 


12 


13 


14 


15 


STATUS 
COMMAND 


WRITE 
PROTECT 


DEFECTIVE 
TRACK 


DELETED 
RECORD 


ERROR 


BUSY 


EXAMINE 


IDLE 


FAULT 


INTERRUPT 


DRIVE SELECT 


COMMAND 



INTERRUPT 

01- DISABLE 

10- ENABLE 

11- DISARM 

DRIVE SELECT 

00- DRIVEO 
01 - DRIVE 1 

10- DRIVE 2 

11- DRIVE 3 



COMMAND 


XT 


- READ 


X"2' 


- WRITE 


X'3' 


- READ I.D. 


X'4* 


- READ AUX STATUS 


X"5' 


- DELETE 


X'6' 


- BOOT LOAD 


X'7" 


- STOP 


X'8' 


- RESET 


X'9" 


- FORMAT 


X'O' 


X'A' : X'F'- INVALID COMMAND 





BYTE 
1 


ID 

CRR 

ERROR 


DATA 
CRC 


LRN 
ERROR 


WPI 


ERR 


DEF 
TRACK 


DEL 
REC 


RDY 

FILE 

UNSAFE 




BYTE 
2 


TRACK 


READY 


NO 

AM 


CMD 
ERROR 


SEEK 
ERROR 


FILE 
UNSAFE 


DRIVE ADDRESS 




BYTE 
3 


LAST SECTOR READ/WRITE 




BYTE 
4 


Last TRACK read/write 




BYTE 
5 


1ST DEFECTIVE TRACK (SEE NOTE) 




BYTE 
6 


2ND DEFECTIVE TRACK (SEE NOTE) 



ERROR 
FLAGS 

DEVICE 
STATUS 



NOTE 



BYTE 


5 


6 


FF 


FF 


00 


FF 


2A 


FF 


21 


23 


00 


00 



NO DEFECTIVE TRACK 
TRACK DEFECTIVE 
TRACK 2A DEFECTIVE 
TRACK 21 AND 23 DEFECTIVE 
MORE THAN 2 DEFECTIVE TRACKS 
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I.D. 



BYTE 1 


LOGICAL TRACK # X'OO' - X'4C' 


BYTE 2 


X'OO' 


BYTE 3 


LOGICAL SECTOR #X'Ol' - X'lA" 


BYTE 4 


X'OO' 


BYTE 5 


MOST SIGNIFICANT BYTE OF CRC 


BYTE 6 


LEAST SIGNIFICANT BYTE OF CRC 



CONTROLLER STATUS 



STATUS 



AUX STATUS 
1ST BYTE 



AUX STATUS 
2ND BYTE 



WRITE 
PROTECT 


DEFECTIVE 
TRACK 


DELETED 
RECORD 


■ 
ERROR 


BUSY 


EXAMINE 


IDLE 


FAULT 


1 

1 


1 


n 




( 




1 






















ERROR hLAUS 1 


















1 










.. 






I.D. 

CRC 

ERROR 


DATA 

CRC 

ERROR 


LRN 
ERROR 


WPI 


ERROR 


DEFECTIVE 
TRACK 


DELETED 
RECORD 


READY 

FILE 
UNSAFE 


' 


' 


1 


' 




> 










1 
DRIVE STATUS 


1 




i 




1 


k 1 


1 




TRACK 



READY 


NO 

ADDRESS 

MARK 


CMD 
ERR 


SEEK 
ERROR 


FILE 
UNSAFE 


DRIVE ADDRESS 
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APPENDIX 4 
TRACTS SECTOR CONVERSION TABLE 
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<t<t*liJ<0<\IUvOO<t*UI«)<\lUvOO<^UiaO<MOsOO«Id-Uja3<\IOvfiO<td-UJcO<\JO 

♦(•otMioiftr-ooe£OQU.ot\i*inr-o^<oQu.Hc\i4-vi)h-a><tjuiii.«Hiod-vflr-iT»my 

^^OOOQOOOe^OOr^T-l^<^-^I^^-l^^^-lr^^-^CMCM<MCMW(M<\l<^JCJ<MIOIOIOIOK)K)^0^0 

(r<^K>Q^-»-tcDlnu.(^'(OQ^-»Hallnu.o^lOQt^»-lODlf)u.<^foo^-^-lODlnll.<^»'>o^-•-ten 
#ocMroior^«)«taaQu.o(\i*tnr-«i<OQLi.«-t<\i*inr-(r><touJu.f<cj*vaf-.ONODO 

*OOOOOOOOOC>t-tr1i-lrti-<rHf-(Hr^«-l<VC\l<>jeMCM<M<MCMCM(MKllOIOtOtOIOK)fO 

cOcO(VIUvOO<^Uja>CMUvDO<fd-UJ<0(MOv(IO<:tUJ<X><VUvOO<^liJ<0<\IUvfio< 

; #oOOC^OOOOC»OH^-I^H^^^^r^^-•'H'-^»Ht^J^^ICMlMCM<\l<M<M(MtMfO^O»O^OrOfO^OtO 

^-^-•^cD^nu.(^<'>a^-r^cQ^nu.<^toQ^-^oolntt.<^roQ^-^-lcomu.<^K>o^^T^a3mll.(^ 
^^oft|K)lnvD<a«lalQu.o£\lK)ln^-co<t<JQU.o(\lJ^l^^~a^<OQU.«^<\l*vO^«(^<(J 
^^oooooooooo^-^r^l^r^^^l-tHr^r^r^CvlW<M«M<^JC^I<\|(\It\lCM^OK)rOlOro»Of0^o 

<«vflO«ad-UI<OWOvOO<:i-l4j<0(\)UvOO«X*LJcO«MUvOO<(d-LJ<a<\IOvl)0<l*UI«) 

»oc\itoinvceo<ooou.ocyroif»r-«)<tuQU.oca*inr-ffi<oQu-H<M*kOh-ff<<«j 

»OOOOOOOOOO.H«-tTH«-lrt»Hrtt-t«-l»-t<\l<M«MC\l«MtVICVlCMCVIfOfO»0»OK)K)fOK)IO 

ininu.ff>»oQr-»<rDinu.tr<iobr-tHQoinu.(r>»oQt^»HOQmu.CT>K>Qh-«HCDinu.a^iOQt~ 

«OOOOaOOOOO<-)tHrHr)rlr«f-lr^<Hr4CMCM(\irsl(MCV)(MCaCM<MrOIOtOFOK>rOrOK> 
^3'lJ(0CMUvCOxi:^Uja)CMUv0O«IirU<0C\IUv0O<;»'UJ<0<MUvDO4d-Ui<X)<NJUvA 

«o»^rojivDco<4aDQuJo<\itoinr-oo<cDOU.otMd-tnr-co<toQu.>-ttM4-ior~o>«to 
»oooooooooortr-)^»HT-iTHWrHWt^cMrvl<M<\ic\l<McvirMt\icMWKlroiororoioro 

ioioQr«-rtcnirtu.o^K)Qr-rscoinu.o\ioQi^T<cQinii.<r«ioar^rtcDmu.ff>iOQi^i-«oDin 
• owiO(nvx)«Dff>cDQujo<MK)in\0<x)<i:coaL.ocjtoini>-<»«ioQu.o<M^inr-<r><o 
^^oooooooooo^^r^lr^t-^^^T^^-^r1r^r^^^JC^J<MC^JOJc^lC^|C^ic^l<^J(Or<>lO^OK)rororo 

C^JC\IO^OO•l*lLJ«O^H<J^Oo<;*•UJcO<MO^Oo<d•Ua)<MU>^o<t:*■U«0<MU^ao<^^ 

«t«orHioinsoioo^flQOujocviroif)>a<o<ca3QU.owioinh-««40QiL.ocM»ini»-o<<o 
0^^oooooooooo»<^^»-trt.-•r^r^»^r^r^c\lcvl<M<M<M<M<\l<\ItMCMK)lorolOlO^OK>K> 

^J•-^r-^cDlnlJ.<^lOQ^->-^cDlnli.<^•<Ja^-»-^cDlnu.(^lOQr~»^cQlnu.(r>lOQ^-r^cnlnu.q>ro 
iij#ot-iK)*vocooNCDaidor-iK)inM»oo«cDauo<Mroint^<o<cQQU.otM*ir)i»-<o«io 

M«OOOOOOOOOOrH»H.H»H»Hr^.-lrtt-trH<\l<M<MCM<MCVJCvlCVIC\J«\)rOlOrOK)»OfOIOK) 

<j o»^c\iro*invor^co(r<o[ioQuu.otHCjio*u>>x)r~<oo^<moQUiLOr<NM*in 

< OOOOOOOOOOOOOOOO^^T^»^r^«-ll-<»^«^t-t^-l■^-l^^r^r^^^1r^<M<MWW<^4CM 
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ll.ON*inr~ffi<tOQlj.r^(V:«-vDf^O^*tOUJU.iHWd-NjDh-ff»a3UUJOr4Wd-vO<X)0\mQ 
.*y??5ifyi°S'**'^*'^'-''^°'*-*'l^*<^«-»^o<arLiJcO(vlOvOo<;3-ujecirviovJ)o 

<\JU»iDO<rj-LjCOM<Jvi30<;^liJCO<\iO\flO<4fLJ<OCvlOsBO<d-liJ<0<\ILJ>XlQ«Id-UJ 

itocM*'nr~co<LjQu.rH(\j*ini^o\etoLJii.r-<<v*^r-<jvcDouu.wK)a-^fleooNa3o 
ro*d-*3-*d-d-*d-*uiioif)if)inir)ininir)m^ovxi^flvDvOvO\ovovoi*r^r--f^Ni^r-r-^- 

.'^£if?i^ orjS!::'^'"'^'^°~'^'='"'^°"-'^'^ ''"•"'= ^■-*":'^^o''^of'«-'a" IT. u.«r. too 
•v**sr-*^*3-***ir)inifiif)iniiiininioinvOvOvOvOvflvDvOvOvD^or^r-r-i^i^h-h-h- 

.wi2^<£«<tfflCJij.ocvfOinr-co«tuQu.c)cyd-inr-o><i;oQu.rtc\(:>-vafi:o^<o 



■'^)CiIr2^'29IX:?S?i!?.'^''"^°'"'^'^•'''^'J-<'^'^o^-r-«eQ^f)ll.o^K)Q^..^cDlnu.(^loo^- 

y2^;^'2*^??^99y°rJ'"in^«<mQiJocvi«inh.to<mou.owahSr-«So 
rod-3-d-^4-:*-*d-d-d-iotninuiinininininio>j3vo>i)^DvflvDvi)vDvjoSi~-r^?.?-r^?-?r- 

."?.4-?^S9'X;:??'J?'^''''^'^'^'^°^'^i^<^''^o'^'-'tO'"iJ-o^'oar-rta3inu.ff. loor-rt 
K)K)*^d-ii-*;r*d-::»-inininii)iriin(ninininvflvi)vo.OsflvovorjjvOKBr--h-h-t>-i^f^r-N 

Qf^^HcnlnLl.^^lOQt^r-(cDlnu.(^(OQNrt£^lr)u.c^^OQ^-r^cD^nli.t^roa^-^mln^ rr. 
»9^oa■s^i^a-d■*d•^•**lnln^nlOlnlr)lnlnlnlnvDvo^Ovo^ov0^i^fl^J>Kl^^-^-^-.^.^.^. 

vOh-(X)ff><oOuOUli.Ot-lfMrO*i,OvOr^tO(ri<CPtJQUU.O»-(tUKl*invON.in(»\«rmji 

w<\ic\ic\ify<viw<\ic\ic\iioioroiofOwwwroioMJoIoioio!o*?™5*5:**??5** 
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